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CIE 4-13) 0159240117 Haste ERBE} >isfaixiel d Als Sic ege 
MERO] OES} HACE RAMO] garan ZWEI MENG] mast Sot 
NENE a Ejelez uo AID OS GREY YAMOT HAYSS XIU 
Al HO, MES 12949] 7|5S MAEL 1280 Male] SEMAH HIS = 
ARES NG JUNHO ASSO SAO] gel YAS Cast! PIECH. 


Map giat HRS 


r 


exp AHA KIN 1%% FO] och AA A Apolo] HAY 37118 
a] 


HAL xpe|zp Bee] o]ub E Ho 
+ 


ER AA SRY UEM] IRL ARO wo] HE. elsjep YA 
MAYO SAT RAZZE APA akah o| AAA 
AZFa,b,c.d Geje] THY] JE YI] GU 27] EGZ SAR}. o| 
ETAL YAYA WA HAN] AHA A] SHES sp YS et 
d. SO] siet AKLAS NGO] up]? 0] NEPAL YY] YAO 
NG. up “PENSA APO: BAHO] diat FRY IRAN 
7k WASA? uk SINES] E ERA Alu. o 5494222] Wrede 


sa UP] ARES ARE NEY HA RES) Sed] 71935] AH. 


| T! Au ¿MA A 


AZFa AZFb AZFc 
USP9Y XKRY CDY 
DBY CDY RBMY 
UTY HSFY PRY 
TMSB4Y SMCY BPY2 
EIFIAy DAZ 


RPSAY2 
(el 4-14) 21719] YEAR: YAHA Area} EHE AZFab.c.d SAH atolołk= Care 
SIP PAT} BASIL o| SETZE HAYS! Aug) SHOR oeh POPE! AOC 
SH. SAYANG AA delt AZFa,b,c.d JĄ $, AZFa BAA) EH] 
AA HERV-I 27t HAH] 3974 135% det MEG AT] Sou AYA + 
NA 2747} MAUS 34380] JAY SE Cp] NT Are UAE 


THO] YA HERV-I 2777} HAFF, 


SHX} MA 65 


AZFa AZFb AZFc 03343 


HERV- | DFFKY DBY HERV- | 


(El 4-15) 9l7to| YEMR| AZFa AAAA oaleantoialz HERVA(HERV15) 2747} LHZIEJH SA 
JHA] 257º] YS MAY ido HYE WAP 27H(DFFRY, DBY)7E WHIA =IA FR 
S= 0] op EC. 


o] mut opel YANA] LAME DAS KAAPODHYE AY Ach. e] 
PCDHY el] Xg21.3Y]9] PODHXERE] Argon], ARA ASIA EE 


-AA-AAA BIS ARA FARAN LINES] E202 zę W ANA 
°| GAN 25% Yp11.29o] xpepgob akto] sje dëse), garaz 


JAZ 1947] ol dido SYA 295 k:9] Bo] 2 PAZ 0155/31 AH. 


AGA MEL 
ei 
ka 
= 
= 
Xq21.3 mam 
EH 
E] 
EH 


C18 4-16) Olzteto| JEJE YZHA|2| PCDHY= XZHA| Xq21.3 dA PCDHXT FE] SE-NS 
—e19|o| "GS HA Ps Yp11.291eiol| Sx|SICK, 


Saal Cadoen 


VAH 4342 SNP(Single Nucleotide Polymorphism)z| St M3 UE 7 
Aje wek HOPE S7] A gol HS] er oa Aa wak HAS Ho 
g KAYA NAG degt FE Ach =, PAY ANA ayy opupeaue] ws} 
E Asz Sao) ub GNA] AS oppeto] viste AGA de KAN 


To l- = LL LL 


017} #4529], Ok] HAS 7402: TAHO: UNAG ws} ub KAHOY 
WSLS 7420, olah molo 
, NAY AY KAYE À 


o o 
O A = = 
= Sac en, 54 SHE KAYE 83h: 
Hold. AA 


AY Ho] ujah CEA ue] do] KAY 
2 MG BE] QE 018842 Zell, of do] 


TAY ra 39] TA r 


single nucleotide polymorphism 
RAHA crei 
AGCTTGACTCCATGATGATT 
AGCTTGACGCCATGATGATT 
AGCTTGACTCCCTGATGATT 
AGCTTGACGCCCTGATGATT 
AGCTTGACTCCATGATGATT 
AGCTTGACGCCATGATGATT 
AGCTTGACTCCCTGATGATT 
AGCTTGACGCCCTGATGATT 


(IE! 4-17) SH] GHN BAIS 


| 9 DNARE JYI al spe dad 
= yago A, 294 AY Pe DNAS] elo] ap giai, AE 
oyo] REBAR TYO] Qc wep] NES] ged 70- 80%9] NE 
da gel PERMA LAZO, or upa sl speejoke+E] 8 

aa] Apol oque] Sid gel, = 4550] del MAI 


d AYA, AX, ASIAN] ee nodo A 


ug L do oli 

nie 
Je! 
o 
ma 
NG 
= 
rz 
fa 
E 
H 
O 
Z 
: 


r\o 
~J 
O 
X 


TAH] MA 67 


40 


71% MAG ORE WASH Zelt, oalah BAS Aën FEI gel 
E SAM ot, SS PES KAY zelt gt og 
A E LISS ME np] E HE ge 


2 m 
>. 
Sb 
JK T 
od 
poi 
Bei 


d PAL] 1%, gelt, o wha d 0.1009] A; 
KAYA ABEL opu? sel Hjojejs= gud 
Tin NG n E i wag — glo] 


AŻ NSA 
OHA] SSM eL QUAD FA G st 7} 


L 


Active Pseudogene 


IS 


(IH 4-18) $!s[o| A542 HAN Ssolct. 


ZEN SAKE HAY ROB sue KAYA BAHA KAY moi dul 
e| FAX} BAHA AL NG EL KAY 7150] KATHA] roi] HE] 
GAA Z ui BL pem WE da. AMIE zpem SABE: gabe Ag. E 


$ KIA PRSH KAY TAS Ay, dagan YA 
d dod daal Gogo] dech ufo}, det, Hold 920] 44 ded, d 


THE KAYA ops] 32, ARA o |= PAYA Nad 21 
kalo] 357] wie] =, MUS sde Aas wo] EE WH] ziele) 


(DEI 4-19) MAG M50] zet OAK EHO ol BAH 


HOT (<8 weeks): proteins £,Z,Z,T,0,€ 
292 ILL "22 


EH0[(3-9 months): proteins 0,7, 
> HU G Ds 


| > > 


2101 (from birth): proteins an 0,0, 06, 
> BUU > 


> > >» || 


jueuudope^eg 


v 


=» Functional gene. =» Activegene  [ | Pseudogene 


(DEI 4-20) Sel Col EHHO EHOH SON ol EZE! FAX] YA od 


FEY 284] Ha] ASS Std, leghemoglobino]Ał ALA do] AY 
a,B RAYA AAAA, olx HAYY Bel} ol, SALES IYO] Y 
chic), ZEN PARE sed AE] BAGO] zispspevi, cha] RAY AA 
JAKE. GA] = NA KAY SB NYO ldla dal SAE + UEM, 


Bi 


SHX} MA 69 


gene opisie. HAAA dage AES] MAD] da Gee deg? 
go] ted AHA Fre SSS NAY e AS SAN Hsilent 
substitution) ole} tr, ojek das ofS] wisp day AL 
(replacement substitution)o]Zz} SH}, MHS] LAAL 247) E Y 
JAAA WSK: Kapa] SU, olats] Mak dell ge OM ZB] è 
ge). NGANA GAY BE Wow däs, Bet opdep GAMA WA 


= LI HH WO 
o] doe AGA WEZ] YA + Ad. 


B, ß, 
EWE ú HE i 


= a 
ZEJAE ay WA | 


om ú ZEM A 


33 Y HO] 
EN d 
OA 
TIL 
se 
Ef 


a o = =l 


700 600 500 400 300 200 100 ara 


"TL = 


GE 4-21) ZEH KANO] NGPY GA 


xp ot ge wade ag 752 du eu 10bpo]s} A 
microsatellite DNAt} SH} Minisatellite DNAS] 29-9|-= 442414840] 10-100bp4 
xe] o= AE} viande Soe mon xe] Zn QO. 5A 


q He ANT. ee PE cota So] op] Sei, ISAS OP] 
NIT TSPY KOH E < NAT. e| ISYFIY INN] AH wd HAT 


AY BAI del KAYO Ayora qe + JU 


E 
(ux, 
or, 
gu 
Bei 
I p 
Jo 


HH NSef0lE DNA TE 


une Satellite DNA 
Satellite Ok, o Haute 


C LS 
*3JE|[7|= 019. 
ER EA 


NEZDA 3! 
PESEE 
22798 


Microsatellite DNA 
1.690 10 bp 


VNTR: 10-100 bp 
(Minisatellite DNA) 


(IE 4-22) Satellite DNA= microsatellite2} minisatelite= LHC 


Copy Number Variation and Male Infertility 


TSPY1 copy number Phenotype 
32 — EE eg normal 

27 — E Leem rami 

deg EE Lee normal 
AAA — normal 
II — — — — — — — —— normal 

geg EE Leem normal 
AA Leg normal 

s Ze 

ta — EEE EE KEE EE —— 6-36  ——— unknown 


(IH 4-23) TSPyS Mate] HHE GA 21510] oke: 21719] VAEA) 


HARO MA 71 


30 


1. Säite: Heleh 5007], ET Sur 544917]. 


2. MANA 196k HRM UNAT eres 


3. Microsatellite DNA : < 10bp 
Minisatellite DNA(VNTR) : 10—100bp 


4. ma SE: BESTS oP, NY HAT 


5. KAY ae maa WA op] (Pe), 


DNA SN 


5. DNAERI 


DNAZ41| 71% 


DNAZA] Ale ENO FAST HA] AY 0H 4(9H0] NG +87) 
AT e, SAE Se AT,CGY PA Boro] TAH, Sal OF Fao 
HUSTO] HYE NG 4714 AH or NG JEM, FH] AGS TALE sei 
MG s NGO] BAHO] Mia SAS JEM DNA #9547} AS as 
FE LHES exe 97] DNA Seared, DNA AGL] SUSE SuSE 
NG3 94. DNA 349 7784 MAL HO] NG FS] + 725 FR 
2 HE Mo] 73S 7122 Apex NGO] suu 1 Zi DNAS 
UE SAE ada Y Y Y AG NEA LAT U DNA EA + 


EL da] ojo] AL 770], E B790] LAS] MEA VASO} AY. 


JB 
ku 


DNA SA 214 


BAT) 0|= HA SSBP Gingle-strand binding protein) 7 
DNAZFO[S7IH S SSS YA] 


9719 2431 Caas 


DNA 2f0|2f014j] 
e “e728  supercoiledEl DNAS #07= 34 


ONES UNI 


DNA? Se elok] Sell ATPS 013 
32]7}0]A|(DnaB/DnaC) 


ajaze 2.9 


CIE! 5-1) DNA SA] J: 0|SLHAO® MO UE DNAS AHIDI Soen also? 
AT, GOZO] AES HORA, rj olf ciel JIEISO| AHS Sales Spa) 
=} ZE CHAO] AES RNAAISIZION St erp] SUSO] ero xpo, AHOL Ak 
SS SUO Slo] Ne SW AGO] SATA HZZ SHE OEC. 


DNA #79] Tale 3A NG, 718 34, FEJLE ASB vie Y 
= + YU. Jr wr BAA Halle eje] OME} VP] AA. 1 <, DNA 
SAL FIT VHS Y, DNA #8212 NY] DNAR HAA xbejetep oli 
2991 ER] xe YA gem, DNA Ael eo dNTP(dATP, 


DNAgEA| 75 


dTTP, dGTP, dCTP)2} za DNA? Jeshi, NG] NGO 220907 4229] 
3% HELEN ANS, SoA] So = AYA 


DNA) PEJE Wa, HAN TH She ANT ol| 8 < 
(enonuclease)+ |] RA Aei bL ML ja t(exonuclease)7} YA. 
=, AAUP a sas DNAS] NES US] SAS HY AHH, HA 
TIBET DNAS] O] NE] 4g. 


DNA2] 7, Sol 3 HOR Mamon YET NG DNA 014 
AS joe KAT SN dh eb 87 Fide Ad. Y 
Aka Diab, Dak 73:19 AFR bu ARTI BF 
So LI TE a OB SG AA DNA | ST AO A= 
NG nies ŚMALIIIO| FF, SM SIBLE DNA] qdo] HY. 
DNAS] 214 7152 RNAAJWEAE7E team, EdFALE WAL. o 
3 Kana Nor IH 47] 09 27] 24304 $274 ol exp] 

T7t MAHAL La BRA Em, ole, RNAAE2Re DNAS YA ATO] 
47 Att, BAGYO DNA S oI Fa äus Pre AY. 


— 


AE 


DNA 3419 8231 si erop 4p DNA SAM, € KET B= 109 94h 


NG. ole Is g d AE eld, dad de machine MESE FA 
4 4958 Sende MGA dai: RAGS quz ad. WSL oalah dn omo 
Ë ARAA É You AF OL SEA HAY, Sale] Sele ALE act 


DNAS HA oi: DNASYHAIL DNASHEAI, DNASHEAITO] JU EL 
5] 3.9: SW DNARS His SpA] Se GAS eju, DNA] 
GULO HES campo ASS dr. om, SAX S S= AE SAX 52 
= ALY] 491% BOL DNASHASIL DNAY wr GAS GTA TUM 
AUX AT ojoh $] DNAGSHEAIL DIAS 

NG aux AG. pala DNAS HELD, DNAS 


>. o 
U = 
HASI, DNASE ATI] ser SY WHS SA 3 ojel Y + IH. 


( 


Lë RNA primer& JASI gap AGE AGS Sh} ca 


c 1 ed "pues Je eg eal 
&4lo| giel EAE DNA] Se] ak, cleft AAO opp AS] DNAS + 
ste 7140] ATE, = qo], ds m. “HAS Y Holt, or 
129 Goto] Mj? hu $: < AT SARA? 594 8 WOS DNA 
soe] m2 oe) 


— + 
dNMP 


polymerase | 


+P-P 


III] 


(III 


Mg* 


(dNMP), (dNMP),., 
HAHA DNA ZS (ANMP), F37pEt0]] 4454101 RA 
Ja SgS AIE 7 UH SALM as SEN ERo0| sale E| c u|zol^r 
AHOJAH (dNMP), 7[(n+1)01| ole 
(A, T, C, G) SO] HC 


(IH 5-2) DNASHA| ai 


SH DNA? Sid ICH 


DNAEA| 77 


1. DNASG2l"|go]|x|, zele m sere] a EURO] Fu, 
SSBP (single strand binding m ola] Izo ors. 
xzop RAO] Os} zr Farts del SIRIA Ho JA. 5, zu 
ofa SUAS AK] YA FL RNAZZ4S NGAY, dll EY ONES = 


23H DNA RAA] SBS NG 


Ho] ERAN NEN SAA aa 
DNAS 952225 YE, AVANE LI] TAS NATH, A Sol 


DNA ligasee] 5] AA 
3. DNAS HALO RNAAJĘTA-5 DNAz u^, 0|5 DNA= DNAZI7}°}4 14 


a> 
ja} NAG SA 


== 
10 


RNAM[AH| 0; 


6. RNAMlaAlz= 0434 


DNA9] FES 74232 RNA YAH, dia ose AYA NGO Ga HAL. DNA 
HAJS} RNAGAHE Hm] #2}, DNA] RNA#9] AA: DNAS AS) Abo} ep, DNA 
AT Sak NAT SATS, + ARGO] = SARS. ZT KOY SF SAREE TEAM, 
LA ME] 57] mol] vr UNAT, ojek EA, RNAAR HU HANE SAI, 
DNA FANS 6 HI ts AAO KAHA YENG H AN 
217](G1, SF! G27]) EFAN SOUT}, Ant AN Aa 0] wol YAH MA, HY AY 
sR l L we SAI SOUTH, ole, HA $ 240] SHAN 1507. E TA 
APO] at HOA BA] Ho] HY AS 


Siva. 


DNA DNAz9] 71442 =Al(replication), DNA) A] RNA#2] 714 AA 
(transcription), RNA TRZ o] 7142 FH A(translation)*|E| SH}, ANY 
DNAZ a 47 Hoah, AAA AE RNA HAL] HS], KANE mo] 


WG, 4, DNA, mRNAS 44 THG] Agel ael. 


DNA 5&9] RNAZIA}S]| DLARA 
-DNAOI[A] RNAZ °| WAHE DNA #212} SAH 


DNA #4 RNA ZA 


-EA HAZ ESAS Ei Sat sA 
"TAE BS SAE -DNA = AH & StL ot Saja] 
-ZFO APO] St SAH OH uFS02l SAS 
ATT e — l ed tala 
-5 EHO! eau AA EH OJAF ALE! 
-=J= H|IEE7|2| S7| to] GF Lot ot HU FAAP a H Ol” SANG 
- MAE 217 |(G1, S, 9 6271) BOA, 
QO 
eiu 


(12! 6-1) DNA&XI9E RNAMAPO] H| mA 


Na 0334 81 


RNA, DNA So Ho] Hz] EME? 


HE] JELAZ PIS AL DNA}? RNAV}? RNA 449 GS SH, 
IRAY Ga NA TAGE AU A. oA RNAS ZIRO = cDNAFF Wt 
= SGA DNAZF Nr HALA HE SRA YAN DNARIH 
RNA HA 34393941 Y + NG. Abs WE Heat DNAS S 
NGA, RNAS Sol] Fo HU Seo Y] NG. DNAS ALE a 
33 HA ngas É ES Sd. DNA? wpeAJepe ec uan 97] $ 
Hug 2908] ais RNA= 222% $242 uis Ach, DNAS RNAE SES 
= M1 HU, LPA, Eds AUS UM. | ¿O 4119 = Ww 2 
NM ABT Al, NY ues SETS di, 1 3% RNAS DNAS + 
22 „ao A 719 vet SS NA HY FO] a 


SH M (DNA, RNA) | 78 
MT” 


Nitrogen Nad |: HG | EE si 


/ 
H 


Thy mine Adenine Guanine s 


0 
Sugars 8 S Ho— P— oH 


Phosphate lo RM OH 


2-Deoxyribose Phosphate 


2 


ro mlo 


(DEI 6-2) HA 728: DNAS HEM EQAZ RNAS sez mlt. DNA Wilz > 
XAH] His} RNAE SOSS JUT SIE, DNAS} RNA De 3502 
SS} ope, Tote, MENS XLI JE. 


RNAS] £4! 


RNA= #2739 #97222617 AGE Tage] Ued, DNAS FILE s 
ANO] $e Hero YE A,G,C,U7} alt RNA} mRNA, tRNA, 
rRNAS tekok #7} Su. Jr HIT RNA= HH Z] GH IH. 
rRNAZL AJ 77% om, 0] RNANA rRNAS] 18s, 28s + MEZ, KH 


RNA PES É AD QUE p NG. m a Erle e peces TF AH. UA 
tRNA= 15%, mRNA= 5965 2151 art mRNA Hoy RNASHRAS E 
Së Wo} SAY 32] włos Aux 0] Je same, DAY, ANAL 
BAET DAY, TECH dejo] e ANO] AUS aw SIA FOE A 
NG ABATE, 


RNA SFX FEE 


MRNA: HARNA rRNA 80% 
tRNA: $HFRNA mRNA 5% 
rRNA: B] HZRNA tRNA 1 5% 


(TE 6-3) RNA SAHENL SEES) 


tRNAi- MESA BA kali darah chs, YES Ape] We mRNA 3329 
904 NG Wed w3Suu. 4 tRNA= PA] oo Set 714, 
Cre] ao) $7) AES 0143} rRNAE tRNA Y mRNAS} HA ALA GA 
SET WHS AY cid 197k mRNAz Weh SFA BERS YAY. 
ASA EIT dela rRNAS 3717 YEY, HYE NAME mblo) 40s, 60s 
= YAA 8089 Jro] NOH BANGS Suo] 50s, 30sz YAA 70s9] IH 
70] AT. AA Be Tazio] rRNAS TA AESA GIL EO] YY 
HUL AF PAS te AY HA Be Fl] See ME US a 
712] rRNAS qa YAO] Beek HOY, +, digo WAS Thee HY 
SE RIT, 


MAIS 01 83 


424 RNA 


mRNA AAS 


(18 6-4) HSRNA= SHOAL 217159] DNA SS Utet RASHES TE 


oe 


it RNA 


-AZEZA HAY OF] te bat 
Beet Che, ARS SA UE 
mRNA ZO 50|4 Mën 
met GE 


-2HtRNAz SHH] 
OPO] LAHI eur 


La EL D loop ij 


Anticodon loop ei 


2153 RNA 


85 197 MRNAE 
iet 0|sot HA] Sim 
91012! mRNA 
d = 


(12! 6-6) B|& ZRNAz tRNA Sl mRNASY at AESA 2 


IV 
(LE! 6-5) SHIRNAE Mr io mRNA Ho] E0|4 HHA) Cota Ojojkah 


OH 


| | Acceptor stem 


aaa mm. HG è 
e e «a e e 
è bb. NE 1 


eRNA enhancer RNAo[|u, e| AYY PARRA INAYA NYA. o] 


= non coding RNA°|th, IT coding RNAJH ELF 715% AUD Ad. ets 
^| RNAS RAT ANE PE erp BAN Z ANAN SS 2 EH AAA 


ias SS ale, jr o] AAA RNA 7152 JA ub SAAR AGE O 
AT LE PARA AYY] ESS PE PG. 2, ANAY d KAYA ass 
& E + 90 200, AES AAS Be] ele 27449] sb SAX] NG 
AZ ULA wee BPS op] NG + Shu 01% UAE NAA RNA 71% 
x, W RAYS] AY] HAR 


ol 


— Sa» 
44 RNA olcHA] RNA 
(mRNA) (eRNA) 


(AE! 6-7) eRNA: 21544 RNAE SFX} MAKE SANSE elu, gail SIC} SISHA] RNAQ] 
Jip AA RE 


RAMAL 01 85 


eRNA HAL 


MRNA FAL 
(12! 6-8) mRNA 8! eRNA FIX Ou mel 


elo], mRNATSO= 404 
PI sez SA R SES St}, aRNA IE} mRNA AUS stal mRNAS| 


UE 
243207 PAZ UIT AS Ae} lait FACE NA datz MAIS 


HALL 


KR 
ł intise nse j 


C18! 6-9) siRNA El aRNA Z= mRNAOI| Erol, dla EHHZIO| SIN 


ncRNA9} 0|:549:.4012|0] xps] 


ncRNA} non coding RNA# genomic DNA] #9] 9107k #745] RNAZA9 
MAI HH, ESk AF ncRNA Woolz HE ncRNA HANEN ore 
AE TAR. At FAAS TOME ANG 190b AHA AGA HAT 
ncRNA 4^HMbEExXe|u. 9/59 2152 TAUM 019 7152 419, To Y HAY 
tag KAO] Ojok ncRNAS Hoas Al 
A= RNATH HAN 2249 YOO] oe mRNAS xe, AAS 
Hal KAI] Ses PINA =, KAY 2489 HA DAO Zort ncRNAS| 


ae 4 
152 ZIA, AAS dalal ARW PAS atal 


912: RUHL 70%= HAC. 


LH AE? 


(12! 6-10) ncRNA MAAS 2] 7 


52 mo sap gl SAK} SI] ZYHAH 


USt 27 KAO elaz RNA} Dicer Ho] 4457 alc HY HY 
A] Yo] apo RNAS 22955 HAI AAAA AP ART, e| ANN 
== APS Sal MBAS YO Dicer YAO] 459 A=] BAT RNA7} 
ISA ol rrelaz RNA= mRNAS 77833 N5 71523 7H] NG. e| 
miRNAY FYT ol RANA HY ett AH. 

miRNA= 21-2379 4712 TAHA oF #2 RNAe|u. DNAA] RNAZ ARI 
NT qu THY ZENA HIS AA ANAY, GAS gl el DNA 
= ME Yo] f9 oa ela RNA= HE SAAE 245 482 SE 
| mRNA 421534 mRNAS JALEN, QUA JAS per atoa 
$ 049 "Pelz RNA EAHA, NGAY NYT AJAH test NG TF YO) 
MG Ao] AR, 


Dall q 87 


DHO] 3 =RNAQI 
Edu Sol 7|5 


D|0| 3 RNA 474] 


EXP 


(22! 6-11) DFO|12RNAQ| Era 


Hat NI AOA DOIS 2RNA9] BAJA 


miRNA 
XxX e « 
y pri-miRNA 


Jl 
Bu 
| 


MZ! zen 5 
Dicer 


cl miRNA 


(na 6-12) et AMEZAA O|O|JAFRNAO] AH |5} 


RNAZIAFS] olah 


PAREO ABA 47 PRAWE YELO], AMEJAA YA YM SEL 
DNA-RNA- Stala) elh, DNAS] 9212147} mRNA ANO] ASS Es] md U 


eu. Je GUNI Sal takat 710] dës Sch. RNAS vpeh 249), m 
elo: dalga) galet LASA ajaa WSS + Ach, DNA7} ea o] 
cet mRNA7| gSa, ol AA same), 9194 5 det AGO] AG Sch, 


7) er AL zer} JAM YAO] JAN ENE 75 TYL 
SE ou 225087 JAN 152 TY AE YA, 232109 AN7 ol] x 
Hop fo] wet AN 240] HEAT. ele] Gaer 249 zb HY Tale 
AN MG] HET. 


ri 


mRNAHAL 


-Q HA SO MH EI 247} aba 
ZĘ S EI DNA 


“NEN SA BHO SĘ: var 
MRNA —————— 
Las 

DNA + RNA > HHZ a “NE 
29|7|5 Poly(A)21 715 
-mRNA7} Sall AS HA -mRNA7} Elze AS RIA] 
-mRNAS| HASHES 37 -mRNAS| HASHS 371 
“SOJA NIM 29 S MRNA7E -mRNAAEE}0|412] BES SA 


WI AASA 


-mRNA^ZaJo|Alo| &&9 zal 


(12! 6-13) mRNAMAE DNAS] SHAH, mRNA& NAHEA Es Sal WEH LECH mRNAE 
Hale HE, nejde Hgo] HAF Sasot mRNAQ| HOF «ell 


Hae 192 + AL. 


RNAA DA GA SA DNA F NG < but Eder NA 
+ uel Saz PA H or SA DNA= SAE 4144] mRNA, rRNA, 
tRNA7} 3H 952 greo Wo 1 AN M9 o] 92941 ure] NYA 


MAIS. Het 89 


CL AN, AAR HAT] DNAH4}2] $b HG RNAG YE ENG AS uen. 
HAS + ST] RNAGE Zr} JEN] 93] E¿AMH ES WEE 4 our 
= 


RNA ME BA AGS] MO] o] 20210], DNAS) 012040] MAM, o]uj 
HAAG] MAJA jt, AWA 97/80] AIA, Eee] Ago] ostol 
Xu] 4349232 NYO] Ach. BA BYE! Zoe ell ejuje| DNA QE 2 
de pue des daaa HA BAHO de "eier 
ole 


etu YAY 
e] dr, jae MESS Je 4299 #49 HE Er qu deze Aku 
qa NENE AG UNA PEL der AAA deze Fas da 
& desek Ao] EE) ojej, KY, dess YY muja HAY] el 


yrs Sch 


RNAY AL DNAS #%° = el ANG. 
RNA9] GL zi: 9^o|x, SE AUGC. 
RNASF — mRNA, tRNA, rRNA, aRNA, eRNA, miRNA, siRNA, ncRNA, 
. Non-coding RNAS] 7152 HI re Y HY] LEA, 
RNAS HAS DNAS] SIE, 
ZAI : rRNA(28S, 18S, 5.893 AN 
RNAGGHRA : mRNA BAR THA 
STRAIN : tRNA, 58 rRNA& AR} 
RNA $3284 DNASUBAÁS He], ANS ANSAYA NASA e. 
10. ANE 594 So E NOY. 
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Equo} 24579] HOHO] 98) A sede, 292 mao] Ja J 
ARE SONS RARE Sat 753 MEU AES Ap, OF I KAO] Tal 
sx GAY AMES EJE MY, EF, ORA AAAS NY TA KAYE 
+ 288] 914. 


AL 0 JU nw CN m 


lac operon} ZS S.A 18948 


HHA uguE| asah Salah 
RAAH |) (P) (O) 


MENG 
(L) Z 


C12! 9-2) SHE] PERA: YAN PAN, DEVE, SEN FAR, TA PAN 


lac operoni} za&A[& 2)4E o £ SAN - HYE 
| P O L Z Y A 
| | , 
ALA! 24520] | 
| ASSO} HAS LC AN S71 


CIE 9-3) NYO] US Al, Y SHE AAS AR] ALL AUX: NSF YO] ES] MALS og 
SIC}, olol MAE E7ESSXID, SA AO] ob) SCH 


lac operon2} ZEAE JHEQA ZAA| - SEE 


A 
|| Ed 2310] OLA] LS; 
HA 2188 
to = SIE OAT! Sro 
ALE AL 28 297] 
1 GER 
KL? MRNA 


a3 9-4) RO] SAT SECA? Ag ASA 
ol 24343 


EEC 


Gol REC 4, CAP SOLE mRNA? SSE 


SICH olol AHA ASA 


L TO 


2} 
9jmjo] 247} AUCH 


lac operonz| <š 


280| HALRA WE; 


DUE 
Fá HA ZIS i 
— 


GAJA ASA 2% 
917} Hista 


MRNA 


(8 9-5) Y HE 28 Solo HAYHA ISSO) Lor ASA Berl = 
SHA AISA Belo] FIE 


— 
D 


lac 0peron ZYBA E “JECA Ye - 244 34 


(e! 9-6) HISIA SEN MSE lod BAKE FA] ESRI Sol ASY eto] SIG, 


<A 


sag ech old SEA nge 
7} ANG AS}. trp operon’: LARS] 5719] LA GAAS TJ EM 
ET Qujeo] FH AFRAES AURA Eger EL KAYOY LAGA 
ASE FASO aged mamng, NGA, NENG, GAME o|zepq 9 
d, EYED JAY PANE HOMES epq GAME É d We] op ai 
Sh ES, AALS} d BY, 5719] PA KAYA ch 


IFG 2157} MEAS eaux 


— p m trpE | trpD - trpC | trpB | trpA — 
° SCH 


a el SMA 
salah la 


trp SH 


(1H 9-7) ailes TAS ANGAS MABE ASA 


. Est 57]|9] TA KAHEL REP. 


E EYED oso] dai TUE dload. eye] Ve d 
-— ya AGA säll ASA Sal MPF WARE. epp gem 


e| AS WAE AY BYERS} ABS] HE xpe] JAY gas Doy. YA 
PAG EYED EMA NGAY dalah JON, ANA ddd, AENOR 


AS 2429 AYA AYAM, EYER] YA delt: DH HEY. 


ERED 01 US EJER ONE] eret I 
(a) E HERO AS n 


— II E | 0 | c | 5 | — 


t RAL SANE AEA (UNAG 
EE 


i 
3 sz 3 Polycistronic mRNA 


EJ EH 209/02 ERED Oj EO] Hrs] or 
(b) Egi xto| 9! Us ul 


STA Aper EHER 4 HA aA 
214171 432/01] 


ZAioke A O| O 
= = TAO 


1 
+9 - € 
(a 9-8) EHero| Me the SASA Sue H57 Fell AISHA] > DAP SELL. 
Pio] AS WE SAMI EEE SA CE Atel SAS Hee eit. Y 
MEAL] EHE SZH XXW ZEE + NOH, ATI — 


EHE espe] xo EYER] Ea EYES 23020] L 49 
E Saga ele] ASA AAA DARLE AS Pott} BPE] Dee 
= EN: BP 29839 ol MEVA ANGIN — ANG 47) uu. 
EHET M9 #4 JE 24847 EYA e| 
NG 4190] FAZIAM YS Aol ANA 28 old. olo] game a 
Age NG 115- 140nt GAS wert trpeH|= q ee] NAN NYO] uj 
ej Copia 


trp2 HEY HIGANTE MELA] SHE] EXT CHE Gózd AN 
7} NGA. trp eje] ME mRNAS EHER eo MELA] Eg EH —tRNAJ| 
ol 9] 87A trp& "ago SA $351 NEL °| 
NYT HO]. trpe W dy ASI 4449 Sal trpelu 
susa 27]2] &7]-use|zR FAT = A HO] EAST} AN KANA AI 
RNASJA| Giro AT TEE gas RNA 24945249 AN Seto] TIS EO 


= 
de] MES HR mRNA? wHielxpe E MAY Ja NG 


SAF tRNA7] EYE A, JE] 1-2 28 AUS 2-3 #7] ale] SHE 
SH}, ele] Ar} FAT SAE tRNA7] RE A), uao] EYE NEO] m 
PL, Aa] ls SA) ERE SS A REA 

9| ue] 1271 3351 AN SEA 727) Hd NA GET. Sol SN] AGA 
U. 4, MA] SRE] KOY ANT] NIHAT = Bethe ael. 


trp SHE LH e[p| ASI 4221 
2147 attenuator): 21E] 492 2191352 115-140 nt dA 


(a) trp HE 


È trpE | trpD | trpC | trpB | trpA — 


5 


~ 


/ na m 
i AZZA EHEH EAE Smj=o| UA AAAH 
/ Sa = 


5 , 
AUG... "MEN 2. u Li ać 4... ... UUUUUU... 
SS 


1, 2, 3, 4 342 NE NE SEMI ASE TS VE 


MO] EHETE - tRNAZE CE US YS 0] HHO] STH trpS SEHE 971 EEE 
2/52 o| PS He] Lk AOC 


(CE 9-9) trpe LH ol) MAD zHAAE trp2H EY] ajpjedieiolX] MI ZO] EHETO| ZA 
SHET POZO] MANO] AAP} ASEC tro all AS mRNAQ| EEE FES AIS 


0 EHEIE-RNAF Cle AG 82 o| SO SUBS trps 7S2) SA s 


Si JS o| Pas Bel ALUS Sole 


trp QuE L P|E] AA Sr] GANA 
_zźjał(attenuator): AE] 492 219132 115-140 nt 9191 


EHEN ES, 
IES AN SEA] 
ay 


2943 330141 YEY?! Beto] 2354 
SBA 727, SIA 


RNAOIA] SS 0/213+ 
FARE UN #2 RNA Set 
BAO] Ay SHO] NP S esc 


2/50] EYED 


P|H£0| 1-2 55S 
um Ir Da 
2lp}22-387) 2 EN NT, — 
* AA 274 T27 Sic UUUUUUU „, 


UUUUUUU 3 


= 

= Eze! 
2/30] 1-2 119202 IA 2/20] EHER AEEA HFS] Kl 
2-39 121-571] TZ el SEIA KOI (EY ET TEN) 2-39] do] 71218851 


AN SEA TE HEARR WELL 


22 AZ AO] ET ETO| VOW MAPIA SIA E BEC 


(12 9-10) tpeHE uj OI MS AJAH meine LH OI Man GARO] ESAME troel 
D gënt 2.19 #7-00]a ees + Me FEO Zuel IN SEX eeu 
RNAOAT ez Oleje! === NSO! RNA 321529] TA SEO OH? SLC, 
2-3 330141 SHA Selo] BSA HA SAN Tx SIT] SA. OS SS 
BI Gp 220, meine LH sp AS GARY] AJo CHE AH 
NET dy ASS eter mRNA EMA = tsd Slot HAO] MGA + 
ACE. SISO] HA Ole 27|-vr| #27} SNS SIC SYA tRNA 
Ame Al 2820| 1-258 (CEO 2-3 &7| 12] SSS olo ojo HAZE S 
del Ste tRNA} PST Al dieu) SHER FEO] HFST, 2-3 &7|-ue| 
TA JAA. elo] SHEP eld HFS 2-39 Del TAF eem 
MA SAN SPATE PESO] AA] Bar, 0/01] SA WEC. 


128 290] m217|mok 


al 


A 


L 


GARA AS 


a 


9 


| EE 249] mE MESA 2a 


o] 


r5 


ag 2H ALE A 


2, 


Š 


| slalu o] 23 


no] 9 


= BA 


22 de 24] 


= Hot] mRNA 487] 


trp2 Eo] LE 7| 


LT 
l 


INA 23 YA 


Hala dz 


AAAA] FAX MALI dal HAY MA dal SAFRA NY 
E MASO] RA] LY, Sh NY] Jazz LIHA dor] HAYY NGO 
At, FASE BAHA op ER x] ANS Zo] WAS] mRNAS WI 
LAR ACh, GAA NA AA] FHS NAL UE KIM Ze 20014 


i 
7t Qe}, AANE ZERE, elg, MANA, gëlle), AA, 42301 


Ar aret ZUA ost TETE], AA, APIA} 


rr = GEJ == m E| 


NG HA Ton A] | AAA NG HA | TUA 


THG RAAL SAS DEDE] 70] 72401] LA = LE LAST 
Oper, SISHA]LE AIS ZO] ANTO] Se] BHAA] Zoe A18 xl 


ESA 


no 
rm 
Pra 
to 
40 


CAH 9-11) FIX HA SHA Best SDE), IA, A MALO] Za 


(p, 0 qtos AO SOLAR, Re ope 
At 6|>= P25 LEI DNA Es HINA. egy DNAS] ul 
Satz DNAS] $2 OY e] 91187] AE 2139 HAIST epe Y 
a SAS Hao] YUM. ATP YEY ENG HAY 7 so ax 
a Ju Do] ot DNA-TRI 439 dos 912249] al DNA? z, 
DNA 822] Aal 25] DNA TELS BOAT. ER zen dade 
e| Sd TESS Hi WHY YE HILA err FIAT. 


aue] SAX daad FR menge AN 7950] saspe 42] 
RNA ZARA] AU AAS läis ARSE NA BY DNANGE AN 7 
NG ¿FA HUTETE TATA box 25-30bp34249|1 CAAT box} 
70-80bp Gool GC box -110bpSi9leltl GC boxeli- SP1 FAA] #= 4 
I}, ANAL KEME Ho] $449] 4488 SAMA DNANAR 243) A 
7) Salz ZAC] 7597, AL TAA JA OY BE AA] 498 
Halo] zelt: ALE Beh, 980] upglepus BYS YEY osi] Ru KAYA 
ANO] FRS NAY. eje] ANY KEME] Soy Ho] rąk dele] AO] 
s= stelo] gae MAL AAA AA AN SSS YAH 243 MAJA KO 
YOR LAR TA AM}, JUNE] KAY HARO cameo Go] YA 
Ho] JAR Je 28 JHAJ 210] ANS Ha] 


= li 
TAA Ael ASS] YAY AAS uuu. 


i 


IZ AE 


SHE) 


(e! 9-12) HANS EE] Soll Fo] dar AA Seo EFTEO| Ses DIFICH, °! 
MA RAR] MAIS S7|AI7 DNAHSE ZZ Al7| Sos AAO] dei 
HA 2820 KA] BOW SH SARA Gee! Zelo Exo= STE EL. 
eto] HHS SIS LENNY OSA TH HAAS] MAK Fes Dj, 


HALINA] EAA 7152 ABAY Sol DNAHAS ASK Beste] HA 
= PINS Zell zo Ways] HAAY wee} Hola 

was 24% 49, ANYA Holz} ei d. dugo ALE 
TATA boxo] ZARIA} dilalah, 124 24 Sopa KAYE 285 aos el 
daje] SOJA dL ARA. 


AN #83} ol2] 


L TATA box  _ box u = nos Ti a sg ah HA] Ho 
T 7 KN 


MAP 8443} OI2}0] 7/2401 7|5-2 0140] EO] DNAWS 2145} 
231340] HAJS EHSF AOC 


(2! 9-13) HANSIE ole dot TAF(TATA box det Sala) Age OlAp= HAO SA 
Ateo] ANG SICA, 


roles dag 09 PARE 4447} daia, AS vU] A DNA 

oz AGLA] qae Gs SUA 22] DINAR], doli CCCTCH 
——— —————————— wn 
7439928 epe] AE ARTT] RE or + AT. 


CHE BEE EE AS 847] I8: DNA SE 


(12 9-14) Umelo PINO] Oe date: KAI Sisi: AS 20] Hot DNAN. 


7] MOA TAS 249 439340] NG HE SAS TINA He 82 

so ASSES GO $444 YAY ma] YN] 1 eH DNAHI Sa 
AH MNA Ese] ape|z IF Free SAFE Hamas are] 
E (imprinting, AM IH. AS +4, oho Aug += 
ya AkIgf2)2] YARI BAHAY, "mn NGA MA 

AT gasa SH. WAS] Igf24r 4] — SAT SA lerin. 
A) ger = OZ] JO] 4329 HAL Wesel LAP] HANG 


L + quu. de em 
a Xo 7 f N 
5 DE 
Hat 
xk 
E 7 E, LE 


Wr 
NG 
SI 
o 
T 


szalej oil HAY EL KAY Zie] NA NG NYO] dast AO] ziel A4 
Ad 013 XA PY= DMD(differentially methylated domain) E= ICR(Imprinting 
control region) & SHA Su. + 7]9] KIA lef29 H199] 343 7|Alu AVS > 
Qu. ICR FA ar masa, Igo Eds, H19= soka, 

ICRE LA Haa MAAN Wom, lg W31, H19= WA 

cL $, ICRS Igf2zE Ys AS alok glzealoigioict Seld CICFZF 
HS JA] ee DNA GE ut 7| 53 Io. 


O) CTCF binding site © Blocked transcription O Enhancer 
© Methylated CpG Bi Transcribed gene GO DMR2 


ICR : Imprinting Control Region DMD : Differentially Methylated Domain 


(az! 9-15) elęajo|Ef= CTCF7} HIEISHEIX] 22 DNAOI AEE met 7158 SICH ICRE SA CH 
ERHO HEHEH, lgf2= Sakala, HI9= SEEC CRS DA HERZ 
TOME MESHE ian, igi Sëtz, Hio ESHE 


SPIRAR E ASAS 3119 dagas TARA 22H, 4492 NAGO 314 
ga 2713 7B ol MG? “AER RAS SH AH. TATA box 5 #4 
KATY YAN +, HA Sol HA YEY ANG Ego] FAAC, 
TATA box SY CCAAT box, GC box7} 3544 TEHE US] & 2453 YO) 
SAH AN TEA FA VFS MAL. 


012 HA IA] #9 


Enhancer | Enhancer TATA 
HA HAI HO 


CCAAT TATA 


HALA] RS 


CCAAT 


Enhancer Z Tissue specific enhancer 


ZE 245º] GLOU +, HS Sol Sof HERA 
CIE! 9-16) TINEO Gah WSO] AMINES Cast) 
rRNA gene] UPE, Core7 #45194 97] G,07h WO] EMP. 7] UBF 


7} UPES] So]22 = 454, SL19] UBFe] 4%}(UBF7} DNA Zeta SLI©] 
Wadon UBFo] AF), Pollo] SLI] NAGYAYA Asso} ANA ANAY. 


° LEAL xui Yo} E5 SJAL UBFA Beso] ANG 2153, 


—L- 


FUALIOR HAL AN ANYAE RER HY. 
rRNAR NRO] Fe LE 214 


G#C rich ; 85% similar sequences 
rRNA gene 
—|_UPE_ hmm ce = 


UBF7} UPEO] 50/42 2 zie 


SL10| UBFO]| Bet 
(UBF7 DNA0[ HE SL10| 


H A 
[use] +, 
KS 
KS 


Xt 


(IH 9-17) rRNASAA BISI AA "la 


39 TEEN A box, B box7| Abe] Bal Bat, A7lel ANA? BAT. 


o|3- HUE ANO B7} CHA abe] Wal Sera SI] INO BY HAS A 


HY pe] ALO OF meme RNA 24942420 Se] ANE samyo 
A O] 


TATA box% Inr2 9 Zeno AH 220] CCAAT box2 GC box7} Y 
aY A] 


em, GC boxºk= Spl AN7 GC box] a er Aa SH 


o aal AAS mandi 14 TRUE, FRAGUA FAS mandu 2 


zane, SA HIS ENEL 34 ue 


jl 
x 


lté 229E] RNASStEA 1101] 2/5H olz|=|:= xz e DEI 


HAN bor ` (CT GC bor 
4315|0] HAS 221 


(12 9-18) RNA E51F420] Sled PIA|E|= 2g HE THO[|C TATA boxS Ine HA TE FEO] 
H, SI QAO] CCAAT box2 GC box7} 9H, GC boxdl= Spi Sot GC 
box0|| E50] MAKE Tee, 


DABpol2F 2H] e Hale TATA box] HAIA D.A,B7} 29H], $249 
ol AXIAL Fe} FH] DABpolFS SAS, 44814 TFIID} TBP(TATAbox-Binding 
Protein)? TAF(TBP-Associated Factors)7 AE] tao] 


DAB Pol II F 5214] GG TE 


DABPoIF : FS 


DAB: TATA 


(-42 ~ -17 === -17 ~ +17) 


TATA 


(18! 9-19) TATA boxol| HARIZ DAB} ZET, E5IEA20| MARIZ FS} SHAI DABpolFĘ SiAtetc] 


OOL- = 


HAFIR TFIIDS] FR 
TFIID = TBP(TATAbox - binding protein) + TAF(TBP - associated factors) 


(12! 9-20) MAFIA TFID9] =: TBP(TATAbox-Binding Protein)? TAF(TBP-Associated 
Factors)7| STS) TTZO|EF, 


ANNA TRUDE TAF22}1103} Spie| TBPo] 43k]. Spi7t RI e| 
d NAN HIYA eut) o]= GC boxe} Pa] TAFZ2}1100] ARAY ol 
SEI) 


Sp1 Ol] 9|3t HA} 3443} - TAF 110 


s o 


TEA PIT PTTT TNT 
HABIB 


mini 


+ 


EE 


A... 


titit 


HE 


t 


Hir 


pras e 4344144 


THI Hm 


watang atat 


RANI 


KANAN 4-944 354-3 LE 
Rz: 


terre eee: 
1533342 


co 
© 


(12! 9-21) TAFEXH 10, 250, 1500| QO HY FAIR Sp1& “SSH MAH Stiet E YAH 


AMENA HAT TARA Ha 


Ho] 21014] TATA box2] DAB 


422] HA 1A 


F7} ER DABPolFE 9H A= TFIDS] 22M] AGS Ha, B= 
Pol22] 4 UAG] SHOES sło] ANS Lett He ga NAGA AN 
AIN NEE RNA DYE OSH}, 34EZ Splo] JAO Are 233} A 


Ayo] HRS 74F302 Pol2zE Tana Moh, u|Eo| DNATIN FZ A 
4|, AWE SAH FHSS NG. eu] BIH Ho] ESE polls YE 
E sh. 


-Sp10 2405 


AGO] 22% 
“RNA IST 


NGA] ARENA + 
St HAPIY e, 0] wad To 
DNA ENA le. NMA 
ISS, NG Hg] 422 $= CHA 0] och m 
HO] E 24459 KA Bols une 
ES qu == Yo. IES DNA Pok ° 
DNA 4% xuelx 
Dn 


+ ok TATA box 
. epp HI] ERAS 


Cl 
E 
AM u 


HAS AS 


Helix—loop, helix motif, Zinc finger motif, Leucine zipper 


motif Sol AH, Ar maz SUS nA FA] zer} JAM GIS s, 
eje] 2A PAST a FH Be MAZ] KATA GA SS TAY. 
138 399) zel7|nlo| 


Ll 


N 
J2! 
0% 
Ho 
o 
Pra 
40 
pol 
> 
UE 
roh 
D 
na! 


SAS lerates 
HAEN SHOIR 9) HAFOIZHEO| Acceleri 
0134X 2! 2 EE 01245 sto 2X transcription ( t ) 


(ONAE Sepa E) CH 
TAN] ANS 282% 


CERES 


> 


(171 9-23) FISHIZONA FIX Sie 
MAIEHd5tolxo| zishul 


ZMO| NOE ol TATA box BAICe gtaet MAFIA 
Ols 
DNA? FEAHX|A ZIE. 


Jeu SO] HASE. Olt MAPA Serale SI] Po 


d SJ (deia IE FE] Salo HA = 
2 ye We] HALAL] MAL] 4 
Eaa, We, BA NAN 924452 zle WALE, F A Naga 
HO} AOR elei? z 
dl cH Al -qh 2] olg AE WL C 


+º| emp UAE SJ FACES Ta BEA, 


ET ANO 393 7149] Moh Belo} xp MdAF(enhanceosome)3 Y 
NG TETE AMA] HARIAS SANS ASS nen 
IT ARIES] z SEN SS rzy, Bu Afp 2204 ATA & 


, MARIE AH 299, RAA ULE] DNA EU ZA, 


= 7p? NAY A RNASS HAS BINA 

SA] Ya zo] old. ES mRNA] a] Aero], mRNA 2449 

zo] YA AT HA] 22 142 GUT mRNAdHEApESÉE] NG TE BHY 
= 


© 
qd 
x 
um 


HASO] ZA: mRNA] HA] AEZH DAE 


MRNAY| THA] ^Sefo| 4  ; serst mRNA ALEA ZE NE CHE GE 
(alternative splicing) 88115 & RURAN BAE Tue E 


CT mRNA (EGA AE) 


Poly (A) 
y 


12 ZAK] 


ETH CGRP BEE 


(12! 9-24) MAH Sol AA: MRNAO] THA] Agpo DAG 


mRNA= Hot capping?) Sr HY erd= 01N7 755484: mRNAS] 59 
304014 TURVAS Apo] A YES spy, FAFA GIPE 
TE GMPS mRNAZS| 20447] +94 3447] HS Weit so] HSA 
THAT} elle Mell del HANE 484 Foo] ram A 
= MEA ad E HE ojee ds 2 Fa) E| ES] 2-0H7|9 We 
HE 25] 92o 2349 HY KAO 7-1] Ao Noli oa AWANE 
48/32 mRNAFTA NG] do] 3074812657 57] Aol] ATA 


sot mRNA2] capping 


pppXpYx x x 
(a) Nucleotide 
phosphohydrolase 
ppXpYx x x 
Gppp 
(b) Guanylyl transferase 
GpppXpYx x x 
AdoMet 
(c) Methyl transferase 
m'GpppXpY xxx 
AdoMet 
(d) Methyl transferase 
m’GpppX™pY ¥ x x Had SE: 7-H EO 


(21 9-25) 4S5} mRNAS| capping 


ze] A= AAUAAAJ] AAAS NYA AG. 971] ub Se] AGE SOUZA 
Ft. e| AAUAAAS] ABAF AIA YA SAMOA YA HAT NUT? e| 
AAUAAAY] ALE aum uf AYE gd HIS BOT, e| AULA sta DYE 
ze] AY Wódz le q, Se] AS MZ DE ESA Se] AS] BY FUL Ñ 
Er. th = 33d TUMA Ae NAG GAO. SIĘ 
DNA MER LTR, LINE, SINE9 24e] 93904 JENSAN € sua 
Am ‚USE AANA, A rich Att VM Se] AYY Zog AS 
Id CAPI} Poly(A)2] 715 mRNAZ] Rep AL uer, 195382 
44715 deel A|ESZ mRNA OSES SINH, mRNA SEO] 
GANI TE AHA HES Jo KAT 24 71705 nio) zs RNAY 3d 


HY] SA pd DNA Hago ua SAVE UM. 
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do 0/34 74212 LTR, LINE, SINE, DNA 
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Poly(A) 


+ _ 
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Diario 

ED | = 2. 
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Number of poly(A) sites 


-40nt pA +40nt 
/ mms / 
| Z 
Type of Association: 1 EEE 2 mm 3 


222 HE HAHA all 


AYE] 44 


TEA FEAA 282 KAT 02 GENE ATA, SE MA 32 


ATI KANY ANT KAN Sala vos MAY KATY FEN] ZA, 


ARIES KAKA gang LAYO] NAG 22-28 2.459] AUS] HA 


. NESSAS 7| ANA Sol DNA ES Mol Seo ANS E 


Sot A. 


ARAS oral HARE HOI Sal AS WA DNA STS ao] 


. DMD/ICRE AA CICFA FA MEY YE moi ALAT YAYA TF 


mo, 


. ARP Sot HA SEMI), RNAS Sa VII Sol 33. 


. Poly(A) oss u qila AS AS. 
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Argo] ZA PIPE £ Ber} xb HAL 0152 4500] So] YES $ 
UND op] NA NG, ol MERE PAM u. & + dc. ATAN ala 
= a= TA AURA AAFE urode. Une BA s! ddl E 
| spos AARE TAPE AMA Apol, NG diste SEAH Ap? 

oe 9121, AMA, na}, zë, WAS} JU FL erga UKG 


A LAN gl Sol} wera SAS EAR 


Ad Ho] ass el zeck, ASO] ANE Pa YA ATE ud 


=| 


(e. AMA 5-6uluhd Ho] RAHAT, KUHA 2 


o] 
E pub o| 27159107, 


pg m AL E l 
mo 
I. 
KY 


BARA NARE YOT BROKE Sala Y | 
TNSISO|, AN ASO) NS GARE SPS ISAIA LE 


= ue cesar VERSO VEL. 


(a2! 10-1) 
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[lo 
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I gel SAAT. 
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Bwindi Mountain Gorilla 


100 


Eastern Lowland Gorilla 


Sumatran Orangutan 


99 


Bornean Orangutan 


1500cc Ho] 
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OF 1,8959] #0]. Ho] 9 
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d. KHA MES] Ho 
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ch, ley ç 


ayyol SAJA oe 


uh 
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